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EMULSIFIED WATER/SOLVENT CLEANING COMPOSITIONS 

FIELD OF THE INVENTION 
5 Tbe presem invention relates to emulsified watei/solvem diy cleaning and spot removal 

compositions iniiich are especially adapted for use in the home. 

CROS$>REFERENCE TO RELATED APPLICATION 
This application is a contimiation-tn-pait of co-pending s^licatim Serial No. (m/413.560, 
fikdMardi30« 1995. 
10 BACKGROUND OF THE INVENTION 

By classical definition, the term "diy cleaning* has been used to describe processes for 
cleaning textiles using nonaqueous sohnentSw Diy cleaning is an art, with solvent cleaning first 
being reooided in the United Kingdom in the 1860's. Typically, diy deaning pro ce ss e s are used 
with gamttnts sodi as woolens which are subject to •hnniragf! in aqueous laundering hnttt^ or which 
15 are jttc^ed to be too valuable or too delicate to sutject to aqueous laundering p r oce sses . Various 
faydrocaibon and halocaifoon solvents have traditionally been used in diy deaning p r oce sses , and the 
need to handle and redaim such solvents has mainly restricted the practioe of conventional diy 
cl eaning to commemai gjctnMUhwMttty 

While solvem-based diy cleaning processes are quite efifective for removing soils and 
20 stains, they are not optimal for removing paiticulates such as day soils, and may require special 
treatment conditions to remove protdnaceoos stains. Ideally, paiticulates and proteinaceous stains 
are removed from Criirics using detersive ii^gredients and operating conditions which are more akin 
to aqueous laundering processes than to conventional dry deaniqg. 

In addition to the ^*^"'"g fonctioiu dry f^nin^ also provides imponant "refieshment* 
- 25 benefits. For eacample, dry dg«tiitig removes undesiiable odors and cxtraneoitt matter such as hair 
and lint fiom garments, m^iicfa are then generally folded or pressed to remove wrinkles and restore 
dteir original shape. Of course, such refreshment benefits are also afforded by aqueous laundering 

As can be seen from the foregoing, ami aside from the eCBscts on oeitain fobrics such as 
30 woolens, there are no qwdaL inherent advantages for solvent-based immeision diy cleaning over 
aquemis deaning processes with respect to fabric deaning or refreshment Moreover, on a per- 

yannenl hari*. CPmmgfrial diy gii^tiing i« mttrh mftt^ ^irpwwM thaw ngitf^wf M^a^fiiwig pfTftmm 

In contrast with conventional laundiy and diy draning p roce sses which involve the total 
immersioo of fobrics into aqueous or mm-aqueous baths, spot removal involves the applicauon of 
35 dfianing ingredients directly to a specific spot or stain, usually with brisk manual agitation 
Traditional spot remover compositions typically are fonnulated as sticks or sprays, and can compose 
a vamty of deaning ingredients, tnduding some solveoo. 
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While various dry cleaning compositions have been suggested in the literature, the majority 
are designed for use in commercial immerabn diy cleaning processes. Most diy cleaning 
compositions contain very little water. By contrast, the conqxisitions herein employ cnhctgnyiai 
amounts of water together with organic solvents; accordingly, it is difficult to prepare stable, 
5 homogeneous mixtures therefrosL While it might be possible to use targe amounts of conventional 
sui&ctants to emulsify such water/solvent mixtures, the resulting conqxYsitions would tend to leave 
unaccqytable levels of residue on £abrics which are deaned without a rinse step in the 
disclosed hereiiL 

It has now been discovered that certain pdyaoylate materials are excellent emulsifiers for 
10 water/solvent dry cleaning conqxisitions. Manovet, the polyacrylates are useful at quite low levels, 
thereby avoiding the residue problem associated with less effective materials. The resulting 
polyacrylatcAvatei/solvent compositions are smooth and hibridous. and, depending on the solvent 
employed, can be formulated to have a mild, inoffensive odor. 

Accordingly, it is an object of the present invention to provide iiiq>roved compositions for 
15 use in cleaning tabiics. It is another objea herein to provide stable water/solvent compositions for 
use in home dry cleaning systems. These and other objects are secured herein, as will be seen from 
the following disclosures. 

BACKGROUND ART 

Dry cleaning processes are disclosed in: EP 429,172Ai, published 29.05.91, Ldgh, et al.; 

20 and in U.S. 5^38,587. issued 8/24/93. Smith, et al. Other references relating to dry cleaning 
compositions and processes, as well as wrinkle treatments for fabrics, include: GB 1.598.91 1; and 
U.S. Patents 4.126,563, 3,949,137, 3,593,544, 3,647,354; 3,432,253 and 1,747,324; and German 
applications 2.021.561 and 2,460,239. 0,208,989 and 4,007^62. Cleaning/pre-spotting 
compositions and methods arc also disclosed, for example, in U.S. Patents 5.102.573; 5.041.230: 

25 4.909,962; 4,115,061; 4.886.615; 4,139,475; 4,849,257; 5,112,358; 4,659,496; 4,806,254; 
5,213.624; 4,130,392; and 4,395,261. Sheet substrates for use in a laundry diyer are disclosed in 
Canadian 1,005,204. U.S. 3,956,556 and 4,007.300 relate to perforated sheets for febric 
conditioning in a clothes dryer. U.S. 4.692^77 discloses the use of 1.2-octanediol in liquid cleaners. 

SUMMARY OF THE INVENTION 

30 The present invention encompasses a dr\* cleaning and spot removal composition, 

comprising: 

(a) at least about 0.01%. by weight of a polyaoylate emulsifier. 

(b) fromabout l%toabout30%L by weight of an organic solvent; 

(c) offtionally. from about 0.05% to about 5V«. by weight of detersive nirlactants: and 
35 (d) water. 

The pol>-aa>'late emulsilter is a\'ailable commercially from a \-anet>' of sources, and 
preferably has a molecular wrigbt in the range from about 100.000 to about 10.000.000 The 


WO96/305S3 


3 


PCT/DS^6A)2902 


organic solvent used herein is preferably a member selected from the group consisting of butoxy 
propoxy propanol (BPP, preferred herein), methoxy propoxy propanol (MPPX ciboxy propo>Qr 
pn^xuiol (EPP), propoxy propoxy pn^xanol (PPPX and mixtures and all isomers thmof, although 
other organic cleaning solvents may be used. 
5 The compositions herein optionally can also comprise a detersive sur£3ctant which is 

preferably a member selected from the group consisting of amine oxides, alkyi ethoxy sulfetes, and 
mixtures thereof The alky] ethoxy sulfate sur&:tants are preferably in their magnesium salt form. 

In y^ another mode, the compositions herein additionally comprise at least about 0.05%. by 
weight, of 1,2-octanediol as a highly preferred wetting agent 
10 The invention also encompass^ a method for cleaning febhcs. comprising applying to said 

febiics a composition according to the present tnventioit and especially wherein said method is 
conducted in a hot air dodies diyer. 

All percentages, ratios and proportions herein are by weight, unless otherwise specified. 
All documents dted are. in relevant part incorporated herein by reference. 
15 nPTAn Pn m gsCRlPTION OF THE INVENTION 

The ingredients of the dry cleaning compositions and their use in the process of the present 
invention are described jvnaiim hereinafter. 

Cleaning Compositions - The dkmical compositions which are used to provide the 
cleaning function in the present dry deaning process comprise ingredients which are safe and 
20 effective fer their intended use. Since the process herein does not involve an aqueous rinse step, the 
cleaning con^x>sitions employ ingredients viliich do not leave undesirable residues on fabrics when 
employed in the manner disdosed herein. Moreover, since the process may be carried out in a hot 
air clothes diyer, the conqxisitions contain only ingredients whose flash points render them safe for 
^h use. The deaning compositions preferably do contain some water, since water not only aids in 
25 the deaning function, but also can hdp remove wrinkles and restore &bric drape and appearance, 
especmlly in hot air diyers. While conventional laundry detergents are typically formulated to 
provide good deaning on cotton and cotton/polyester blend febrics, the deaning compositions herein 
must be formulated to safely and efifectively clean and refresh fabrics such as wool. silk, raxon. rayon 
acetate, and the like. 

30 In addition, the deaning compositions herein comprise ingredients which arc specialK 

selected and formulated to minimize dye remoxal from the fabrics being cleaned. In this regard, it is 
recognized that the solvents l>pically used in immersion dry deaning processes can remo\-e some 
portionofoenain types of dyes from certain types of fabrics. Howc\'er. such remo\-al is tolerable m 
immersion process^ since the dv-e is reino\'ed relativdy uniformh' across the surface of the fabnc 

35 In contrast, it has now been determined thai high concentratiois of certain i>pes of cleamng 
ingredients at specific sites on fabric surfaces can result in unacceptable localized d>e remo\aI The 
preferred cleaning compo si uons herein arc formulated to mimmize or avoid this problem 
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The dye removal attributes of the present cleaning compositions can be compared with art- 
disclosed cleaners using photographic or photometric measurements, or by means of a simple, but 
efifeodvc, visual grading test Numerical score units can be assigned to as^ in visual grading and 
to allow for statistical treatmem of the data, if desired. Thus, in one such test, a colored garment 
5 (typically, silk, wfatdi tends to be more susceptible to dye loss than most woolen or rayon suharates) 
is treated by padding-on deaner using an absorbent, white papa hand towel. Hand pressure is 
applied, and the amount of dye which is transferred onto the white towel is assessed visually. 
Numerical units ranging from: (I ) *I diink I sec a little dye on the unvel"; (2) "I know I see some dye 
on the towel"; (3) I see a lot of dye on the towel"; through (4) "I know I see quite a lot of dye on the 
10 towel" are assigned by panelists. 

Having due regard to the foregoing considerations, the following illustrates the ingredients 
used in the deaning compositions herein, but is not intended to be limiting thereof 

(a) Emulsifier • The compositions will comprise sufiKdent polyacrylate eroulsiAer to 
provide a stable, homogeneous composition comprising components (a), (b) and 

1^ (d). For the emulsifiers disdosed herein, levels as low as 0.05%, prefeiabty 0.07% 

to about 0.20%, fay wdght are effective. Leveb above about 0.2% are uimecessaiy 
and are preferably not used, thereby avoiding residues on &brics. 

(b) Solvent - The compositions will comprise at least about 4%. typically from about 
5% to about 25%, by wdght of the solvent The ofc^ective is to provide at least 

20 about 0.4 g, preferably from about 0.5 g to about 2.5 g, of solvent per kg of fabrics 

being deaned. 

(c) Water -The conqiositions will comprise at least about 60%. typically from about 
80% to about 95%. by wdght of water. Stated otherwise, the objective is to 
pnivide at least ^XMtt 6 g of water per kg of frdnics being cleaned. 

25 (d) ' Optionals - The compositions herein may comimse various o|ttional ingredients. 

induding perftunes, conventional surfactants, carriers and the like. If used, such 
optional ingrcdtents will ^pically comprise from about 0.1% to about 10%. b>' 
wdght of the compositions, having due regard for residues on the cleaned fabrics. 
Tbe highly pr e fe rre d emulsifier herein is commercially available under the trademark 
30 reNfULEN, The B. F. Goodridi Company, and is described in U S. Patents 4.758.641 and 
5,004,557. incorporated herein by reference. PEMULEN polymeric emulsifiers are high molecular 
wdght poljwiyltc add polymers. The structure of PEMULEN inchides a small portion that is oil- 
loving (lipophilic) and a targe wioer-loving (hydrophilic) portion. The structure allows PEMULEN 
to frmction as a primar>- oilnn-water emulsifier. The bpophiltc poruon adsorbs at the oil-water 
35 interface, and the hydrophilic portion s»dls in the water forming a network around the oil droplets 
to provide emulsion stabiliiy. An tmportam adxantage for the use of such pol>3a>late emulsifiers 
herein is that cleaning compositions can be prepared uhich contam sdvents or Icvds of solvents thai 
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are otbenvise not soluble or readily miscibie with water. A further advantage is tliat effective 
emulsification can be accomplished using PEMULEN-type emulsifier at extremely low usage levels 
(0.05-0.2%), thereby minimizing the level of any residue left on febrics following product usage. 
For comparison, ^ically about 3-7% of conventional anionic or nonionic sur&ctants are required to 
5 stabilize oil-in-water eomlaons, which increases the likelihood that a residue will be left on the 
fibrics. Attctther advantage is that emulsification (processing) can be accomplished effectively at 
room temperature. 

The preferred solvent herein is butoxy propoxy propanol (BPP) which is available in 
coitunercial quantities as a mixture of isomers in about equal amounts. The isomers, and mixture 
10 thereof, are all useful herein. The isomer structures are as follows. (The MPP, EPP and PPP 
solvents also exist as isomers and isomer mixtures, all of which are useful hereirL) 

n— C4H9— O — C H2C H2C H2 — O — C H2C H2C H2— O H 

CH3 

n— C 4H9— O — C H2— C — O — C H2C H2C H2— O H 

H 

CH3 

n— C 4H9— O — C H2C H2C H2 — O — C H2 — C — O H 

H 

BPP is outstanding for cleaning, and is so effective that it allows the amount of the 
relatively expensive 1,2-octanediol to be minimiTed. Moreover, it allows for the formulation of 

15 effective cleaning compositions herein without the use of conventional surfactants. Importantly, the 
odor of BPP is of a degree and character that it can be relatively easily masked by conventional 
perfiune ingredients. While BPP is tkot completely miscibie with water and, hence, could negatively 
inexact processing of the cleaning compositions herciiL that potential problem has been successfiilly 
overcome by means of the P£MULEK-type polyacrylatc emulsifiers, in the maimer disclosed herein. 

20 It has now been determined that 1,2-octanediol ("OD") affords spcdal advantages in the 

fommlation of the cleaning compositions herein. From the standpoint of aesthetics, OD is a 
relatively innocuous and low odor material. Moreover. OD appears to volatilize from fabric surfaces 
without leaving \isible residues. This is especially important in a dry cleaning process of the present 
type which is coiuhtcted without a rinse step. From the perfonnanoe standpoint OD appears to 

25 function both as a solvem for greasy/oily stains and as whai might be termed a "pseudo-surfactant" 
for pa n i cu la t e soils and water-soluble stains. Whatever the pbv-sical^bemical reason. OD has nou 
been found to be a superior n^ng agent y^tth respect to both dcamng and ease-of-use in the 
present context of bome-use cleaning compositions and processes. 

The BPP soUtiu used herein is prefcrabK a mixture of the aforesaid isomers In a preferred 

30 mode, the cleamng composiuoitf compnse a mixmre of the 1.2-octaiiediol and BPP. at a weight ratio 
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of 00:BPP in the range of from about 1:250 to about 2:1« preferably from about 1:200 to about 1:5. 
Similar ratios can be used with the NfPP. EPF and FPP solvrats. 

While the cleaning compositions herein frmction quite well with only the emulsifier, the 
K2-octaiiedioU BPP, PEMULEN and water, th^ may also optionally contain detersive sur&ctants to 
5 further enhance their dcarung performance. While a wide variety of detersive air&ctants such as 
the C|2-C]5 alkyl sul&tes and alkyU>enzene ailfonates, the C22-C16 ethoxylated (EO 0.5-10 avg.) 
alcohols, the C|2-C|4 N*mechyl glucamides, and the like can be used hmitu it is highly preferred 
to use sur&ctants which provide high grease/oil removal. Included among such preferred 
suriactants are the C|2-C|5 aSkyl ethoxy sulfates (AES), especially in their magn^Mtn salt form, 
10 and the C12-C26 dimethyl amine oxides. An especially preferred mixture comprises 
MgAEjS/MgAE^ 5S/C]2 dimethyl amine oxide, at a weight ratio of about 1:1:1. If used, such 
sur&ctants will typically comprise from about 0.05% to about 2.5%. by weight of t/ie cleaning 
compositions herein. 

In addition to the preferred solvents and emulsifiers disclosed above, the cleaning 

15 compositions herein may comprise various optional ingredients, such as perfumes, preservatives, co- 
solvents, brighteners, salts for viscosity control. pH adjusters or buffers, anti-static agents, softeners, 
colorants, mothproofing agents, insect repellents^ and the like. 

Carrier - When used in a dry cleaning operation, the cleaning compositions are preferably 
used in combination with a carrier, such that the cleaning composition performs its function as the 

20 surfaces of the febrics being cleared come in contact with the surface of the carrier. 

The carrier can be in any desired form, such as powders, flakes, shreds, and the like. 
However, it will be predated that such comminuted carriers would have to be separated from the 
fiabrics at the end of the cleaning process. Accordingly, it is highly preferred that the carrier be in 
the form of an integral pad or sheet which substantially maintaias its structural integrity throughout 

25 the cleaning process. Such pads or sheets can be prepared, for example, using well-known methods 
for manu&cturing tu>n-woven sheets, paper towels, fibrous batts, cores for bandages, diapers and 
c aiamcn ials. and the like, using materials such as wood pulp, cotton, rayon, polyester fibers, and 
mixtures thereof. Woven cloth pads may also be used, but are not preferred over non-woven pads 
due to cost considerations. Integral carrier pads or sheets may also be prepared from natural or 

30 synthetic sponges, foams, and the like. 

The carriers are designed to be safe and effective under the intended operating conditions of 
the present process. The carriers must not be flammable during the process, nor should the> 
deleterioush' interact with tte cleaning composition or with the fabrics being cleaned. In general, 
non-wtyven polyester-based pads or sheets arc quite suitable for use as the carrier herein. 

35 The carrier used herein is most preferabK lint*resistant B>- "lint-resistant" herein is meant 

a earner uhich resists the shedding of mible fibers or nucrofibers onto the fabrics being cleaned. 
1 e.. the deposiuon of what is known m common parlance as "hm". A earner can easiK and 
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adequately be judged for its accqytabilily with respect to lint*tesistaDce by nibbing it on a piece of 
dark blue woolen doth and visually inflecting the cloth for lint residues. 

The lint-resistance erf' shed or pad carriers used herein can be achieved by several means, 
incliKiing but not limited to: preparing the carrio' fiom a single strand of fiber employing known 
5 bonding tec hn iq ue s comnumly tised widi nonwoven materials* e.g., poim bonding, print bonding, 
adhesive/resin saturation bonding, adhesive/resin qnay bonding, stitdi bonding and bonding with 
binder fibers. In an alternate mode, a carrier can be prepared using an absorbent core, said core 
being made fiom a material whidi, itsdf; is not lim-resiAant The core is then enveloped within a 
sheet of pcmms. lint-resistant material having a pore size which aUows passage of the cleaning 
10 compositions, but through which lint from the core cannot pass. An example of such a carrier 
ccmipriscs a celhdose of polyester fiber core enveloped in a non-woven polyester scrim. 

The carrier should be of a size which provides sufficient sur&oe area that effective contact 
between the sur&ceofthe carrier and the sur&oeofthe&brics being cleaned is achieved. Ofcourse. 
the size of the carrier should iKit be so large as to be unhandy for the user. Typically, the dimensions 
IS of the carrier will be sufficient to provide a macroscopic sur&ce area (both sides of the carrier) of at 
least abotU 360 cin^,preiierably in the nmgefinom^bout 360 cm^ to about 3000 cm^. Forexamplca 
rectangular carrier may have the dimensioiis (x-direction) of fiom about 20 cm to about 35 cm. and 
(y-direction) of fiom about 18 cm to about 45 cm. 

The carrier is intended to contain a sufficient amount of the cleaning composition to be 
20 effective for its imended purpose. The c^>acity of the carrier for the cleaning composition will vary 
according to the intended usage. For example, carrier/cleaning composition pads or sheets which 
are inteiKled for a single use will require less capacity than such pads or sheets which are intended 
for multiple uses. For a given type of carrier the capadity fi>r the cleaning composition will van- 
mainly with the thickness or "caliper" (z-direction; dry basis) of the dieet or pad. For purposes of 
25 ilhtstration, ^ical single-use polyester fleets used herein will have a thickness in the range fiom 
about 0.1 mm to about 0.7 mm and a basis weight in the range fiom about 30 g/m^ to about 
100 g/m^. Typical multi-use polyester pads herein will have a thidmess in the range from about 
0.2 mm to about 1.0 mm and a basis weight in the range from about 40 g/m^ to about 150 g/m^. 
Open-cell sponge sheets wiU range in thickness from about 0.1 mm to about 1.0 mm. Of course, the 
30 foregoing dimensions may vary, as long as the dearcd quantity of the cleaning composition is 
eSiBctivel>' provided by means of the carrier. 

Container • The present cleaning process is conducted using a flexible container. The 
^>rics to be cleaned are placed within the container with the carrier/cleaning composition arucle. 
and the container is agitated, thereby- providing contact between the carrier/cleaning composition 
35 and the surfiices of the fabrics. 

The flexible container used herein can be provided in any number of configurauons, and is 
conveniently in the form of a flexible pouch, or "bag*, which has sufficient \'olumc to contain the 
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febrics bdng cleaned. Suitable containers can be manu&ctured from any economical material* such 
as polyester* polypropylene, and the like, with the proviso that it must not meh if used in contact 
with dryer air. It is preferred that the walls of the container be substantially impermeable to 
water vapor and solvent vapor under the intended usage conditions. It is also preferred that such 
5 containers be provided with a sealing means vAdctt is aiffidently stable to ranain closed during the 
cleaning process. Siinple tie stnrigs or wires, various snap closores such as ZIP LOK® closures, and 
VEUZRO^-Qiw dosures, contact adhesive, adhesive tape, zii^4^ 

The container can be of any convenient size, and should be sufficiently large to allow 
tumbling of the container and fibrics therein, but should not be so large as to interfere with the 
10 q)eration of the mmhling apparuus. With special regard to containers intetsded for use in hot air 
clothes dryers, the container must not be so large as to block the air vents. If desired, the container 
may be small enough to handle only a single shirt, blouse or sweater, or be sufficiently large to 
harulle a man's suit 

Process - The present deaning process can be conducted in any marmer which provides 
15 mech a n ical agitation, such as a tumbling action, to the container with the finbrics being deaned. If 
desired, the agitation m^ be provided manually. However, in a convenient mode a container with 
the canier/deaning composition and envdoping the soiled £ibric is sealed and placed in the dnun of 
an automatic clothes dryer. The drum is allowed to revolve, which tnqarts a tumbling action to the 
container and agitation of its contents concurrently with the tumbling. By virtue of this agitation* 
20 the &brics come in contact with the carrier rdeasably containing and carrying the deaning 
compositioiL It is preferred that heat be empkiyed during the process. Of course, heat can easily be 
provided in a dothes dryer. The tumbling and optional (but preferred) heating is carried out for a 
period of at least about 10 miimtes, typically from ^xmt 20 minutes to about 30 minutes. The 
process can be co nducted for longer or shorter periods, depending on such factors as the degree and 
25 type of soiling of the febrics, the nature of the soils, the nature of the febrics, the fiibric load, the 
amount of beat applied, and the like, according to the needs of the user. The following illustrates a 
typical process in more detail, but is not intended to be limiting thereof. 

IgXAMPtf I 

A dry cleaning article in sheet form is assembled using a sheet substrate and a cleaning 
30 composition prepared by admixing the following ingredients. 


Ingredient %rwt.) 

PEMULENTR-l* 0.15 

BPP»* 7.0 

1.2-octanedtol 0.5 

35 Surfactant Mixture*^* 0.50 

KOH 008 

Perfume 0.75 
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Water Balance 
*F£MULEN B. F. Goodrich, may be substituted 
^*Isomer mixture; available from Dow Chemical Co. 

***Mixture of MgAEjS, MgAE5 5S ami Ci2 amine oxide, in die range of 1:1:1 to 0 
^ A non-liming carrier sheet is prqiared using a oon-woven* two-ply fibric stock comprising 

polye^ fibers, caliper 0.25 mm to 0.34 mm, basis weight 84 g/m^. The &bric is cut into square 
carrier sheets, a[^roximateIy 25 cm on a adc, i.e., 625 cm^ sheets. Three orfour rowsof rcgulariy- 
spaced 1.27 cm (0.5 in.) diameter circular holes are punched through the sheet (The finished sheet 
can later be folded for packaging, and unfolded and used in the manner disclosfd herein, the 
10 holes help maintain the sheet in the desired s?nfold?d configuration.) 

23 Grams of the above-noted deaning composition are evenly applied to the sheet by 
spreading onto the sheet with a roller or q»atula using hand pressure. In an alternative mode; the 
cleaning composition can be applied by dipping or spraying the composition onto the substrate, 
followed by squeezing with a roller or pair of nip rollers, i.c., by "dip-squeezing* or "spray 
15 squeezing*. The external surfaces of the sheet are damp but not tacky to the touch. 

A diy cleaning sheet of the foregoing type is unfolded and placed flat in a plastic bag 
having a volume of about 25.000 cm^ together with about 2 kg of dry garments to be cleaned. The 
bag is dosed, sealed and placed in a conventional luM-air dothes dryer. When the garments and the 
dry deaning sheet are placed in the bag, the air is preferably not squeezed out of the bag before 
20 dosing and sealing. This allows the bag to billow, thereby providing suffident q>ace for the febrics 
and deaning dieet to tumble freely toother. The diver is started and the bag is tumbled for a period 
of 20*30 minutes at a dryer air temperature in the range from about 50°C to about 85^C. During this 
time, the di>* deaning sheet remains substantially in the desired open position, thereby providing 
cfibctive contact with the fobricsL After the machine cycle is complete, the bag and its contents are 
25 removed from the dryer, and the spent dry deaning sheet is discarded. The plastic bag is retained 
for ve-ose. The ga r me nt s are cleaned and refreshed. The water present in the cleaning composition 
serves to minimiTc wrinkles in the fobrics. 

In an alternate mode, heavily soiled areas of the fabric being deaned can optionally be prc- 
treated by presang or rubbing a fresh dry cleaning sheet according to this invention on the area. 
30 The sheet and pre-treated fabric are then placed in the container, and the dry cleaning process is 
conducted in the maimer described hereiiL 

The compositions prepared in the manner of this invention can also be directly applied to 
isc^ated spots and stains on fabrics in the manner of a spot remover product The following 
illustrates this aspca of the invention, but is not uueoded to be limiting thereof 
35 EXAMPLE H 

A spot reuKA-er composition comprises the following 
Ingredients %tm) 
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PEMULEN 0.15 
BPP* 7.0 
l>2-Octanedioi 0.5 
Perfume 0.75 
5 Water Raia««> 

*May be replaced by an equtvalem amount of NffPP, EPP and PPP, respective^, or mixtures thereof; 
and mixtures thereof with BPP. 

The composition is directly padded or sprayed onto spots and stains, followed by rubbing, to 
effect their removal. In an alternate mode, the composition can be gelled or thickened using 
10 conventional ingredients to provide a "stidc-fbrm* ^pot remover. 

Having thus described and exemplified the present invention, the following further 
illustrates various cleaning compositions which can be formulated and used in the practice thereof 

EXAMPLE m 

Ingredient % (wt.) Formula Range 

15 BPP* 5-25% 

l,2.0ctanediol 0.1-7% 
MgAEiS 0.01-0.8% 
MgAE^sS 0.01-0.8% 
C|2 Dimethyl Amine Oxide 0.01-0.8% 
20 PEMULEN** 0.05-0.20% 

Perfume 0.01-1.5% 
Water Balance 
pH Range firom about 6 to about 8. 
*Other co-solvents which can be used herein together with the BPP, MPP, EPP and PPP primary 
25 solvents include various glycol ethers, including materials marketed under trademarks such as 
CartntoL methyl Carbitol, butyl Carbitol, propyl Carbitol, hexyl Cellosolve, and the like. If desired, 
and having due regard for safety and odor for in-home use, various conventional chlorinated and 
hydrocartx)n dry cleaning solvents may also be used. Included among these are 1,2-dxchloroethane. 
trichloroethylene, isoparaffins. and mixtures thereof. 
30 **As disclosed in U.S. Patents 4,758,641 and 5,004,557, such polyacrylates include homopolymers 
which may be crosslinked to varying degrees, as weU as non-crosslinked. Preferred herein are 
homopolymers having a molecular weight in the range of from about 100,000 to about 10.000.000. 
preferably 200,000 to 5,000.000. 

ExceUent cleaning performance is secured using an>* of the foregoing non-inunersion 
35 processes and articles to inwide from about 5 g to about 50 g of the cleaning composiuons per 
kilogram of fabric being deaned. Use of the pol>'acf>late emtdstfier at the irulicated lou \cvt\s 
minimizes residues on the Csibrics. 
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15 


20 


25 


30 


35 


7.000 

4.0-25.0% 

0.750 

0.05-2.5% 

0.300 

0.1-10.0% 

0.750 

0.1-2.0% 

0.125 

0.05-0.2% 

0.060 

0.024 * 0.10 

0.075 

0.02-0.20 

90.740 

60.0-95.0% 


EXAMPLE IV 

A diy cleaning composidon with reduced tendency to cause d!yc 1>leeding'' or removal firom 
febrics as disclosed above is as follows, 
INGREDIENT PERCENT (wt> 

Butoxyprc^xuty propanol (EPF) 
NEODOL23 -6.5* 
1^-Octanediol 
Perfume 
Pemulen TR-1 

Potassium Hydroxide (KOH) 
Potassium Chloride 
Water (distilled or deionized) 
Target pH« 7.0 

*Sbdl; C|2-Ci3 alcohol, ethoxylated with average EO of 6.5. 

15-25 Grams of a composition of the foregoing type are placed on a carrier sheet for use in 
the manner disclosed herein. A preferred canier substrate oonqnrises a binderless (or optional low 
binder), hydroentangled absotbent material especially a material which is formulated firom a blend 
of cellulosic. rayon, polyester and ofAional bicomponent fibers. Such materials are available &om 
Dexter* Non-Wovens Division, The Dexter Corporation as HYDRASPUN®. especially Grade 
10244. The manufocture of such matrriaU forms no part of this invention and is already disclosed 
in the literature. See, for example, U.S. Patents 5,009,747, Viazmen^, et al.. ^ril 23. 1991 and 
5,292,581, Vtaymeredcy, ct al., March 8, 1994, incorporated herein by reference. Prderred materials 
for use herein have the following physical properties. 

Grade 


Optional 


Basis Weight 
TbidcDess 

Density gm/cc 
Diy Tensile 

MD 

CD 

WctTensile 
MD* 
CD* 

Brightness 
Absorption Capadt)' 
Dr> Mullen 


10244 
gm/m^ 
nucrons 
0.155 
gm/25 mm 


gro/25 mm 


% 
% 

gm/cm^ 


55 
355 
0.1-0.25 

1700 
650 

700 
300 
80 
735 
1050 


35-75 
100-1500 


400-2500 
100-500 

200-1250 

100-500 

60-90 

400-900 (H2O) 
700-1200 
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*MD - machinr dirccdoii; CD - cross diioction 

As disdosed in U.S. 5,009,747 and 5,292,281, the hydroentangling process provides a 
nonwoven material vfMch comprises ceUulosic fibers, and prefefabi^ at least about 5% by wdgbt of 
synthetic fibers, and requires less than 2% wet strength agent to achieve inqnoved wet strength and 
5 wet toughness. 

Surpriaqgly, this hydroentangled carrier is not moely a passive absorbent for the cleaning 
conqx)sitions heim, but actually optimizes cleaning performance. While not intending to be 
limited by theory, it may be speculated that this carrier is more effixtive in delivering the cleaning 
composition to soiled fabrics. Or, this particular carrier might be better for removing soils by 

10 contact with the soiled fobrics, due to its mixture of fibers. Whatever the reason, improved dry 
cleaning performance is secured. 

In addition to the inqmyved cleaning performance, it has now been discovered that this 
hydroentangled carrier material provides an additional, unexpeaed benefit due to its resiliency. In- 
ttse, the dry cleanit^ sbe^ herein are designed to function in a substantially open configuration, 

15 However, the sheets are p a c ka g ed and sold to the consumer in a folded configuration. It has been 
discovered that carrier sheets made from conventional materials tend to undesirably revert to their 
folded configuration in-use. This undesirable attribute can be overcxmie by perforating such sheet, 
but this requires an additional irocessing siep. It has now been discovered that the bydroentangled 
"Mt e rial s used to form the carrier sheet herein do not tend to re-fold during use, and thus do not 

20 require such perforations (although, of course, perforations m^ be used, if desired). Accordingly, 
this newly-discovered and unexpected attribute of the carrier materials herein makes them optimal 
for use in the marmer of the present invention. 

A sheet of the foregoing type is placed ti^gether with the fobrics to be dry cleaned in a 
flexible c ontainmen t bag having dimensions as noted hereinabove and sealing means. In a 

25 preferred mode, the containment bag is constructed of thermal resistant film in order to provide 
resistance to hot spots (350^-400*F; 17r*C to 204**O which can ctevelop in some dryers. This 
avoids internal sdf-sealing arxl external sur&ce deformation of the bag, thereby allowing the bag to 
bere-used. 

In a pr e fer re d embodiment, 0.0025 mm to 0.0075 mm thickness nylon film is converted 
30 into a 26 inch (66 cm) x 30 iit (76 cm) bag. Bag manu£acnire can be accomplished in a 
conventional maimer using standard impulse heating equipment, air blowing techniques, and the 
like. In an alternate mode, a sheet of tiykm is simply folded in half and sealed along two of its 
edges. 

In addition to thermally stable "nvlon-only" hags, the containment bags herein can also be 
35 prepared using sheets of co-extruded nylon and/or poly-ester or nylon and/or polyester outer and/or 
inner layers surrounding a less thermally suitable inner core such as polypropylene. In an alternate 
mode, a bag is oonstrticted using a nonwoven outer 'shell* comprising a heat*reststant material such 
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as nylon or poly^hyiene terqihthalate and an inner sheet of a polynier which pravides a v^r 
barrier. The non-woven outer shell protects the bag from melting and provides an improved tactile 
impression to the user. Whatever the construction, the obyecttve is to protect die bag's int^ty 
under conditions of thermal stress at tenapetatures up to at least about 400-500*T (204**C to IGQ^'Q, 
5 NykmVELOlOSMype,ZIP4XHC®-9pe and/or zqpper-^ 
use. ^ 

Besides the optional nonionic sur&ctants used in the cleaning compositions terein, which 
are preferably Cg-Cig cthoxyiated (EOl-15) alcohols or the corresponding ethoxylated alkyl 
lAenols, the compositions contain enzymes to iiirth^ enhance cleaning performance. Lipases, 

10 aniylases and protease enzymes, or mixtures thereof, can be used. If used, such enzymes will 
typically comprise from about 0.001% to about 5%. preferably from about 0.01% to about 1%, by 
weight, of the composition. Commercial detersive enzymes such as LIPOLASE. ESPERASE, 
ALCALASE, SAVINASE and TERMAKfYL (aU ex. NOVO) and KfAXATASE and RAPIDASE 
(ex. International Bio-Syndiesis. Inc.) can be used. 

15 If an antistatic benefit is desired, the compositions used herein can contain an anti-static 

agent If used, such anti-static agents will typically comprise at least about 0.5%. typically from 
about 2% to about S% by weight, of the compositions. Preferred anti-stats indude the series of 
sulfonated polymers available as VERSAFLEX 157, 207. 1001, 2004 and 7000, from National 
Stardi and Chemical Company. 

20 The compoations herein can q)tionally be stabilized for storage using conventional 

preservatives such as KATHON® at a level of 0.001%-!% by weight 

If the omipositions herein are used in a spot-cleaning mode, they are preferably pressed 
(not rubbed) onto the fibric at the spotted area using an applicator pad comprising looped fibers, 
such as is available as AIUX 200 or 960 Uncut Loop, from Aplix, Inc., Charlotte. NC. An 

25 undcriying absoibent sheet or pad of looped fibers can optionally be placed beneath the fabric in this 
mode of operation. 
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WHATISCLAINfEDIS: 

1. AcliyGkaiiiiigaixlqxytieiiun^oompositioii,di^^ 
(a) at least 0.01%, by weight, of a polyaoylate emnlrifiCT; 

5 (b) finm l%to30%.|]y wdghtcxfanorgaDicdeaningsoKen^ 

(c) qptionally, firom 0.05% to 5%, by weight, of detersive sui&ctants; and 

(d) water. 

2. A oomimition accoiding to Claim 1 wherein the polyaciylate emulsifier has a 
10 molecular wdght in the range from 100,000 to 10,000,000. 

3. A composition according to Oaim 1 wherein the organic solvent is a meoto 
selected from the gcoup consisting of the monomethyl-, monoethyl- nKmqyropyl-, and 
monobutylethers of propoxylated propanol, and mixtures thereof. 

IS 4. A ooinposttion accordiiig to Gaim 1 wherein the detersive sur&ctant is a member 

selected firom the group consifting of amine oxides, aD^l ethoxy sul&tes, ethoj^lated alcohols, and 
mixtures thereof. 

5. A cotnpoation according to Claim 4 wherein the alkyl ethoxy sul^ surfactant is 
20 in its magnesium salt form! 

6. A composition according to Claim 1 which additionally comprises at least 0.05%. 
by weight, of U-octanedioL 

25 7. A method for cleaning fabrics, charactrrimi in that it comprises ai^lying to said 

febrics a composition according to Claim L 


8. 


A method according to Claim 7 which is conducted in a hot air clothes dryer. 
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